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pradf1lly developin)g, anid the general nuLtrition-of the hand
showtd improvement. There was slight power of grasp and
onine power of fiexion in the wrist, as well as slight power of
adductiou of the thumb and flexion of the fingers. Senisationi
was felt all over thie thumb and index finger, in thje second
finiger up to the first phalanx oni the palmar aspect, also in the
third finger, though less distinct. No sensation could be
elicited over the distributioni of the ulnar nerve.
Un March 30th he betan to have sharp shooting paitns along

the distribution of the Llnar nerve. (in April 1st the flexors of
tl,e forearm began to react visibly to C.C.C., though the muscles
ol the thenar eminienice did not, and there was no faradic
reactioni. On April 30th sensation was returninlg at the back
of the ring finger, and the flexors now reacted to A.C.C. of
mimlliainp res.
un Jtune 13tlh the nutrition of the hand was much improved,

and there was a greater feeling of warmthi in it. lie could pick
tip small objects. and(l although) the grasp was not powerful, it
was much improvedt. The powers of flexioni of the wrist and
a(lduction of the thumnb were considerably iniereased, buit there
was no sensation as yet over the uluar distribution.

Condition of the Patient Six Years after Operation.
Being interested in the case, I made inquiries from time to

time after he left Leeds, but I niever saw kim againi ulntil
lebcuary, 1896, six years after the operation, whenl I asked him
if nie would let me demonstrate his case at the Leeds aLtd West
hidnllg iNMbdico-%-hirnirgical .>ocietv, wliere my colleagues aiid
other nmeiibers of the society hald thle opportunity of seeing-
him. Dr. LsIackay had appliedi galvanismii to the muscles of tile
forearm and hiand(i from timxie to time, from tthe tinme of hlis
leavinig L,eeds unijtil the mtdtdle of November of the same year,
wlhen all treatment was stopped. He di(d Inot resumjie work
till March, 189i, iiot because lie was unable to und(tertalkc light
work, but, as the patienjt put it, ' fie waiite(d to give
the arnm a fair chance of complete recovery." Sinice March,
1891, he had not inissed a single day's employment, and was
able to do all his duties completely, from wvheelinig a well-
ladien barrow to using a scytlhe.

'1ThJere was a firm rouLn(l sear alonig the inside of the arm. The
circumfereiceo of the right foreai.m was 11 in., left forearm
I1l in.; right wrist 7 in., left wrist 71; in.

FI'rom these measuremetits it will be seen that thel muscles
ba(d almost completely returne(d to their former volume, ail,l in
the handl all the museles except the abductor of the tlullmb were
as well developed as in the left; this was quiite as well marked
in the interossei is in the other muscles. The movements of
the arm were completely restore I aiid almost as perfect as in
the left. Flexion of the finigers and the grats) had completely
retturmied, aiidi the onily weak muscle wis the ab(luc or of the
thumb, whlichl had( no perceptible power. Seinsationvwas com-
pletely restored, as was easily (lemolistrated by touchiing the
different portioIns of the arm and lhanid with a piin.

All the muscles of the arm anid hand reactedl to faradisn
except tho abductor of the thumb.

It will thus be seen that, tlhoughl the recovery had been
tardy, it was complete in almnost every respect, thle only
exception beitng that of the abdictor pollicis, wlichl for
some unexplained reason did not recover its function.
ThJC case is very encouraging, sinice it clearly demonstrates
thje possibility of restoring conitinuity of nerves by graftinlg.
Wlhetlher thie spinal cord in tlhis case simply served as a
basis on wlichl the nierve tissue was built up I amii unable
to say, but that it answered its purpose is clearly slhowni in
tihe report of the case. Wlhy restoration of function in the
uluar nerve should liave taken longer than in the median
1 an unable to say, a's the ends of tlle nerve were not
separated wore than 3 in., wlhereas the ends of the median
lnerve wero between 2 in. and 3 in. apart. Could it be
that tlle spinal cor-d offered a better iniediunii for establishing
conitinuity ? Thle patient vas seen years subsequenitly,
Completely recovered in every respect.

Since operatinig oni the above cases I have hiad con-
siderable experience in tlie surgerv of nerves, botlh witl
regard to'suture of divided enids and in nerve grafting.
During tlle present war I liave lhad exp)erience both in

the Dardlanelles, in Egypt, anid in the base hospitals at
botwje iii the treatment of nerve iujuries, and imy previous
experience in civil p)ractice hias stood mie in good steadl in
dealing withi this class ot cases.
Nerve grafting canIntot, of course, be successfully per-

formiied in septic wounds, bu-t wlhere the aralysis remiains
atter healing of thje woLund atnd it is known that it is niot
merely duei to divisionl of nerve or of sonlie portion of the
nerve trunki, as shiowni by tlle paralysis not imiproving
unider treatuent, it seemi.s to nie desirable tlhat too munch
timle shiould nlot be allowsedl to pass before operative tieat-
ment is adopted in onle or otlher of the ways I h1ave
described above, as it will lead in a large numuber of cases,
if not in all, to comnplete re.storationl of functionl anld thus
to savinlg of othuervirse useless limlbs.

NOTE ON TIHE INCIDENCE OF TETAINUS
AMiONG WOUNDE1D SOLDIERS.

,BY
' V0\1_-GENERAL Sipn DAVID BRUCE, C.B., F.R.S

TImE prilncipal object of this paper is to draw attentiou t)
tl]o offect of propljylactic injections of antiitetanic seruim
in lowering the incidence of tetanus amonig wounded men.
The clhart represents the ratio of cases of totantus to;
number of wounded 111eni froIn tlhe beginining of the war to
thlO end of 1916. This diagram hias been made uP, not
froin all thIe cases of tetainus which1 lhave occur1red, but only
from thioso wh1iclh have arisen in lhomie hospitals among
the wounded men sent to Eiigland froml overseas. It doc-t
not include cases which hiave occurred in Firance or elsc.
wlhere.

It will be seetn that the ratio in Septemiber, 1914, is 16
per 1.000; in October, 32 per 1.000; anid tllat it falls in
November to 2 per 1,000, about.wlhich figuare it remains
until tle present dlate. To whlat cause iijust this remilark.
abiy sudden fall bo attributed ? No douibt there werC
varlious factors at work, but beyond all reasonable doubt
the introduilctioni of prophylactic inijectionis of antitetaiiic
seruIN was the p)reponderating cause. To understand- this
it may be well to give a slhort accounit of tire imovements of
our armijy dluring tihese fir-st muontlhs.

Thllie bu k of tlhe Britislh Expeditionary ForcuC crossedA
over to France on1 tlhe niiglht of August 12tlh and 13tlh. 1Y4.
Oin tlhe 18thi and 19thl thie troops began to miiove northwards,
into BelgiumLi.
The battle of Mons and the retreat tooL place between

AuguLst 23rd aned 30tl. During the retrvat malny of the
wounde(d fell inlto tie enemely's lhands, aind ou our own part
it was imijpossible in miiany cases to carry out any tlhorouglh
surgical treatmijent of tile vounds owing to theo lurried
nAtunre of tlhe retreat.

Thje batlec of tile Mlarne was fought between Septemiiber!
7tlh and lOtlh.
On September 13tll tle British Expeditionary Force

reached the valley of the Aisne, and remained here unitil
tlhe end of tlhe miiontl. Tlhi& wvas tle ground w etc
probably mijaniy cases of tetan'us were intecte(l. Tlhe soil
is riclh and fertile. and hias ani evil reputation for tetanius.
Here in ordiniary tillhc it is fotunid necessary to inoculato
tthe farmt lhorses at initervals witl tetanus antitoxin as an
ordinary mneasuie of precautioni.

Thje troops left the valley of tlhe Aisne abouit October 3rd
and took up positionis tat La 13asseo and its tieighbourhoodc
wlere figlhting took place fromu October 11t to the end of
the montlh.
Tle severe fighting round Ypres, in whliclh a separate

division of the armsy took part, began oil October 20th1
and contintued until Novemlber 1ltlh, 1914.

It is evidenit, thjeni, that thle 16 per 1,000 cases of tetanus
amiong the wounided which .OCCUed duritg Septeinbet-,
mutst lave been contracted at thle battle of the Marne annd
in thie val1ley of thie Aisne. Furtler, thjat the abuormally
hjighi ratio of cases of tetanus.which is founid in October
must have been to a great extent due to the tetan.ized soil
of the Aisne valley.

Tlhere *vere therefore several factors at work in Septern.
ber anid October, 1914, to raise the ratio- the heavy figlt.-
inig withi the consequent lheavy toll of wounded, tlle hiiglhly
infective clharacter of the soil, thje difficulty ot co lecting
the wouIIede oni accotunt of thieir iinumbbers and'{ the mnove-
mi1ents of thie troops, anid finially the dlifficulty of givinlg thie
thorough surgical treatmlenit to their wounds which is so
essential in thle fight against tetanutis.

BIUt thiere was aniotlher, and that the tuost important,
factor wlliCh las not been1 taken into accotuint-thie pro.phiylacti(; inJjection of tetanus an]titoxin. This was niot
carried oult duinitg the0 first two m1onthis of ttie War. It
woU(i appear that in. the beginning onily a sikaila Equ8antity
of antlitoxin was, takeni otut with tlhe Expeditionary Fo'rlce
for purposes of treatmuenit, aiud it was on1ly when the(
numnber of cases of tetanu1s becam1]e alarmimng that stOeps
Were taken to e]SUIme that every wounCded iman shoulId
receive a proph3I lactic dose.

Lordl KitchJener telegraphled to thle l)ircctor of Medical
Services, Expeditionaiy Force, onl :Septemlber 8th1 as
followrs:
Earl Kitchener dlesire.s informa,tion as to whether antitetanu8iuiocula&tiuns are bieiulg practised for wounlded, andl whether1
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if not carried cput in the field units, On accouint of certnaini circumi1stances in a batch of 200woonnded,
thoy are carried ouit in comurnnDication 100 only received a prophlylactic injection. This series fur

L.J tP o v A units. Ho wishes all to be impressed rnishec a. sinigle case of tetantus, and in this case-tetanus began
wwith this. on the day of the injection, so that one could not say that the

injection had a chance to exercise any prophylactic action.It was not, howcwcvr, uinitil about the One may thierefore say the incidence was zero.
middle of October that thie practice In the seconid batel of 100, which presented wounds com-
of prophylac¢ic inoctilation was intro. .Parable to the previous batchl but received no injection, there

_duced on anything lik a complete were 18 cases of tetanus - that is to say, 18 per cent.
* " _ _ _ scale, and it was at this tim-e thjat tlhe Kummell also, in the Berlin. kin. Woch., comes to thle
::28 _ _ _ remarkable fall in the incideuice of same conclusions. He says that thjo picture of tetanus
g7 telanius took place. A letter received produced by tlio severity anid the number of the cases

from Sir Williamii Leislhman at head slhortly after the outbreaL of the war has disappeared. He
quarters in France corroborates thjis. considers tlht early proplhylactic injection of tlhe wounded

., r _ _ _ He says tlhat it was niot until tho is an almost certain preventive of tetanus, and recomin
w

ffi _ _ _ battle of thie Aisne that any one lknew mends tlhat tlhe injection slhould be repeated about seven
-M _ _ _ lwhat a lot of tetanic infection was days after the first injection if an operation, however slight,

a
fi_ _ _ going to occur, and the demands for has to be undertaken.

ta2_. _ _ serum increased. Early in October The Cotmmittee of tleo War Office for tle study of
> 2 _ nmany wounded had not been inocu- tetanuLs goes further and recoinmen(ds that a oecond sub-
"C 20 lated, but about the middle of the cutaneotts injectioti of 500 units slhould be given in all
41 9 month the supply sent over became cases of septic wounds, and in order to anticipate tlhc total

-_ _ _ _ equal to thle dlemand and its use disappcaprance of the antitoxin from thiC body the second
became practically- UDiV, rsal. He injection shiould follow the first at an interval of seven

t _ _ _ concludes by saying thlat le feels sure days; also in cases of long-continued septic wounds, par.'A _ _ _ _ tlhat the drop in thle incidetnce of ticularly those cau.sed bv shell or bormb, tliird and fourtht
tetanus in November, 1914, wviis due to injections at seven cday intervals atre recormmended. Tlhe
thje use of the prophylactic dose, anid Cornmtmittee also states definiitely tlhat tlhe datnger of

_ does not thiink any large comiplicating anapliylactic slhock- is negligiblo wlhen proplhylactic doses
factor cotties in. ot 500 U.S.A. utnits containied in 3 c.cm. of lhorse serum are

.gS@3 _ _ Tiis is borne oat by the amnount of given subcutanjeouisly, w-hatever tho interval after the
, 12 I_ setrum sent out to France in the first precediing injection.

five months-August, 1914, 600 doses; As man-ay mtie(lical officers doing cluty in hiome military
September, 12,000; October, 44.000; hospitals appear to be dotubtful as to tlle good to be

d I
_ November, 112,000; December, 120,000 gained by tihese second and further prophylactic doses

Q _ _ (loses. of tetanus antitoxin, this paper has been written in
The benefit of prophylactic injec- order to try to strenigthen tleir faitl. Tllere cano_ _surely bo no doubt in anybody's mind

v j , _* 6. - that an ounce of prophIylactic serun is
p.t _ _ _vorthi pounds of thle samne serum used

7-at thjerapeutically. Tlhere is always a chance
iz I - that a wounded mian in the confrusion and

fl t| --- |§ |l §- 1 11 1 strez<s of a crownded cleaviing station niayj .L - escape his first prophylactic injection. So
| 2 |1-1

- I

1 1 1 1 | | | | [ Llmucli thieo iore reason, tien, thiat he shiould
_1-*- _.- _f -

got otne as soo0as he arrives in hiome
.4..U ..

MII lhospital. To inject two or tlhree cubic centi-
.1. Ti tIl me~Anitres of seruim uinder the skin causes no

(TF . ~~ ~~~~ H ~ ~ ~~ ~~ great trouble, and cann-ot be dangerous.E|[j.|*i|:|~^ I l1 :41 As Kummell says, tie picture of tetanus
as seen at tle beginning of the war has

tionls in totanus is also vouched for froml botlh F'rance quite clhanged. Tllc inctubation period lhas become longer,
and G-ermany. B4zy, in tthe Coniptes rcndu,3 do thie nuuber of cases of localized tetanus hias greatly in-
l'Academricde8- Sciences, vol. 159, states: creased, andI thic mortality lhas been lowered.
Tn medical units where surgeons perform systematic prophy-. CONCLUSION.

lactic injections, as I do mvself, to all wouinded at the moment The inlcidence of tetanus among wotinded men falls.
of entry, the ii)cidenice of tetanus is 4.18 per 1,C0Q In tiJC sharply on thle introduction of prolmhylactic injections of
muedical units wh}ero this injectioni is onlv ma-de to qases antitoxin, and it is miuclh to be desired thiat the primary
thought to be suspicio-us the incide-nce is -12.79 per 1,000. The3ijcinb olwdupb eodr n uteincidence, therefore, is thlree times greater in tthe services

pinjection be folowed ulp by secondary and furthewhero injections arc only made to certain categories of wouuded prophylactic doses as long as the wound remains
thbau in those where it is ma-de systematically to all wonnded. suspicious.

NOTES ON THREE CASES OF TETANUS.
PIy

C'vAPTAIN n. I. DOUGLAS, AND CAPTAIN C. H. CORBETT,
1R.A.M.CAT.C.). A.A.M.C.(T.C.).

TIN view of the uncertainty that still seems to exist as
to thle appropriate treatment of tetanus with antitetanic
sernm, and the desirability of putting all cases of recovery
on record, it is thlougiht that the following thjree cases will
prove interesting. They are examiples of cases in wljieh
a vigorous policy in serum treatment has apparently
helped to ultimnate recovery.

CASEF r.
Ple. I. Frostbite in both feet, contracted on Novembnber 25tlh,

1915, and following three days. On December 15th the toes on
I-loth feet were gangrenous. Ant,itetanio serum 1,500 units was
given subcutaneously as a prophylactic dose. On the following
da5y he hba( a sore throat and the temperature was 100° F. On
December 18th lie had slight stiffness in the jaw and the back
of the neck. Thte knee-jerks were very brisk, and he com-
plained of twitchings in both legs. spinal puinctuire was-rmade,

and clear fluid drawn off; it was subsequently found to be bac.
teriologically sterile. Antitetanic serumn 8,000 uuits was given
intrathecally, and the patient was removed to a seciudkd
darketned ward.

Oni December 19th the symptoms were increased. The tem.
perature was 1020 F., the pulse 96, and the respirations 30. The
toes were painted with io(dine and spirit. Antitetanic serum
5,000 units was given suboutaneously, and 6,000 units intra-
veniously (arm).- On December 20th there were increased
twitchiuigs in the legs on attempted movement and risn8
sardoniicus. Antitetanic serunm 4,000 units was given intrm-
tbecally under chloroform.
Un December 21st he was not so well; four or five spasma

were noticed during the dav anid much reactionary stiffniess
following themn; there was some difficulty in swallowing.
Antitetaniic serum 2,000 units was given subeutaneously and
8,000 units intramuscularly into the thigbhs below the level
ot a tight bandage by which the circulation was partially
obstructetl for ten minutes; 6,000 units were givenintravenously
in the right leg below the bandage, and 6,000 intrathecally
(under chloroform). He had a bad night, and on December 22nd
the musculature generallv was stiff, swallowing was difficult,
he would niot take food, and was obviously frightened to attempt
mtovement. Antitetaniic serum 10,000 units was given.intra-
muscularly into the calves (5,000 into each calf below the level
of a bandage), and 10,000 units intravenoussly (5,000 into each leg


